Generation of dopaminergic neurons from embryonic stem cells.
Neuronal transplantation is considered to be a promising therapeutic approach to neurodegenerative diseases. In addition to fetal tissues and neural stem cells, embryonic stem cells are good candidates for the creation of neurons. We have recently identified a stromal cell-derived inducing activity that promotes neural differentiation of mouse embryoric stem cells. This activity accumulated on the surface of PA6 stromal cells and induced efficient neuronal differentiation of co-cultured embryonic stem cells under serum-free conditions without the use of either retinoic acid or embryoid bodies. A high proportion of tyrosine hydroxylase-positive neurons producing dopamine are obtained. Induction of neurons with stromal cell-derived inducing activity may be a useful new method for basic neuroscience research and therapeutic applications, including cell transplantation therapy for Parkinson's disease.